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(54) SOUND VOLUME ADJUSTMENT DEVICE 
(57)Abstract: 

PURPOSE: To correct a sound volume difference between channels 
automatically at the time of channel selection due to difference between 
broadcasting stations in sound modulation factor or the like. 
CONSTITUTION: When the selection of a viewed broadcast channel or an 
external input channel is made by a user's operation (S002), adjustment data 
are read from a data area of an adjustment data memory corresponding to the 
channel (S003) and the sound volume is adjusted automatically according to the 
adjustment data (S004). When a desired sound volume is not obtained by the 
automatic adjustment (S005), new adjustment data are calculated by 
superimposing weighting data obtained by storing a sound volume change 
through manual operation onto the adjustment data (S007) and the new 
adjustment data are stored in the data area (S008). 
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CLAIMS 



[Claim(s)] 

[Claim 1] A sound-volume regulating means to carry out regulating automatically 
of the output level of said sound signal inputted through an input means to have 
two or more channels which input a sound signal, and this input means to 
predetermined sound volume, and to output it to it when channel selection is 
made, An adjustment data storage means by which the adjustment data for 
having a storage area corresponding to two or more above-mentioned channel 
each, and carrying out regulating automatically to the above-mentioned 
predetermined sound volume are memorized by the above-mentioned storage 
area, The sound-volume proper adjustment device which performs 
sound-volume control by proper adjustment made from a user to the sound 
signal outputted from the above-mentioned sound-volume regulating means, 
and is outputted to the voice playback section, A weighting data storage means 
by which the weighting data on which the adjustment data of the 
above-mentioned storage area which support the channel chosen according to 
the variation of the sound volume by the above-mentioned sound-volume proper 
adjustment are overlapped are set up, The sound-volume adjusting device 
characterized by having the above-mentioned variation and the control section 



which computes the above-mentioned adjustment data with weighting data. 
[Claim 2] The above-mentioned weighting data are a sound-volume adjusting 
device according to claim 1 characterized by being set up based on the count of 
actuation of the above-mentioned sound-volume proper adjustment. 
[Claim 3] The above-mentioned weighting data are a sound-volume adjusting 
device according to claim 1 characterized by being set up based on the time 
amount to which the above-mentioned sound-volume proper adjustment is 
carried out after channel selection actuation is made. 

[Claim 4] In the channel which has a storage area corresponding to an input 
means to have two or more channels which input a sound signal, and two or 
more above-mentioned channel each, and is chosen A volume control data 
storage means by which the adjustment data when controlling the volume last 
time are memorized by the above-mentioned storage area, A sound-volume 
regulating means to perform and output regulating [ of sound volume ] 
automatically based on the above-mentioned adjustment data when channel 
selection is made in the output level of said sound signal inputted through the 
above-mentioned input means, The sound-volume adjusting device 
characterized by making a voice output with the sound volume adjusted last time 
in the channel chosen when a preparation and channel selection were 
performed. 



[Claim 5] The sound-volume adjusting device according to claim 4 characterized 
by memorizing the adjustment data which the user set to the above-mentioned 
volume control data storage means. 

[Claim 6] The above-mentioned sound-volume adjusting device is claim 1 
characterized by being used for sound-volume control of a television receiver, 
claim 2, claim 3, claim 4, or a sound-volume adjusting device according to claim 

5. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] In electronic equipment which has two or more tuners 
(ground wave, CATV, BS, CS, etc.) or external input channels, such as a 
television receiver and an AV amplifier, when changing a channel, this invention 
amends the sound-volume difference between channels etc., and relates to the 
sound-volume adjusting device which has the function automatically adjusted to 
the sound volume of a request of a user. 



[0002] 

[Description of the Prior Art] Recently, a television receiver, an AV amplifier, etc. 
correspond to the increment in outside connectable devices (a laser disk player, 
a compact disc player, a minidisc player, DAT, videocassette recorder, etc.), and 
the number of external input channels has been increasing them, for example. 
Moreover, like CATV (cable television), a broadcast channel receivable [ with a 
tuner ] can choose a favorite broadcast channel, and it can view [ in addition to 
terrestrial broadcasting (VHF/UHF) and satellite broadcasting service (BS/CS) ] 
now out of many broadcast channels and listen to it very much. 
[0003] When choosing these channels (a broadcast channel, external input 
channel, etc.), according to the circumference environment by the contents, a 
home situation, etc. of the source, a user adjusts music, a movie, news, an 
educational program, etc, to desired sound-volume volume each time, viewing 
and listening with comfortable voice is desirable, and the sound-volume 
adjusting device is formed in the above-mentioned television receiver and the 
AV amplifier. And output voice can be made to fluctuate with this sound-volume 
adjusting device, and it can adjust now so that voice may be outputted with 
desired sound volume. Moreover, when supplying a power source to a television 
receiver etc. and newly starting viewing and listening of a program, the 
sound-volume volume set up when a power source was turned OFF last time is 



held, and a voice output is made in the sound-volume volume. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, as described above, the 
external input channel which can be chosen, and the broadcast channel 
increased, but volume control which said sound volume adjusting device 
corresponded for every channel, and became independent cannot necessarily 
be performed, and if a channel be changed even if it be viewing and listening to 
the channel chosen now with comfortable voice, the sound volume outputted 
from a television receiver etc. will also change from the difference of the output 
voice level between each external connection device. Therefore, when a 
selector channel is changed, unless a user controls the volume again, voice may 
not be outputted with desired sound volume. 

[0005] Especially the voice transmitted from broadcasting stations, such as 
CATV, has the troublesomeness which must control the volume each time 
whenever it changes a broadcast channel, since a modulation factor exceeds 
200% by the broadcasting station. Moreover, it was that of the sound-volume 
volume of the channel chosen at the end, after maintenance of the 
sound-volume volume currently made conventionally switches on a power 
source, when continuing viewing and listening to the channel, it was good, but 
when other external input channels and broadcast channels were chosen, there 



was a case where the volume had to be controlled similarly. 
[0006] 

[Means for Solving the Problem] An input means to have two or more channels 
which were made in order that this invention might solve such a trouble, and 
input a sound signal, A sound-volume regulating means to carry out regulating 
automatically of the output level of said sound signal inputted through this input 
means to predetermined sound volume, and to output it to it when channel 
selection is made, An adjustment data storage means by which the adjustment 
data for having a storage area corresponding to two or more above-mentioned 
channel each, and carrying out regulating automatically to the above-mentioned 
predetermined sound volume are memorized by the above-mentioned storage 
area, The sound-volume proper adjustment device which performs 
sound-volume control by proper adjustment made from a user to the sound 
signal outputted from the above-mentioned sound-volume regulating means, 
and is outputted to the voice playback section, A weighting data storage means 
by which the weighting data on which the adjustment data of the 
above-mentioned storage area which support the channel chosen according to 
the variation of the sound volume by the above-mentioned sound-volume proper 
adjustment are overlapped are memorized, It has the above-mentioned variation 
and the control section which computes the above-mentioned adjustment data 



with weighting data, and a sound-volume adjusting device is constituted. The 
above-mentioned weighting data are set up based on time amount after for 
example, channel selection is made and the count of suitably adjustment and 
channel selection are made until adjustment is made suitably. 
[0007] Moreover, a sound-volume regulating means to carry out regulating 
automatically of the output level of said sound signal inputted through an input 
means to have two or more channels which input a sound signal, and this input 
means to predetermined sound volume, and to output it to it when channel 
selection is made, In the channel which has a storage area corresponding to two 
or more above-mentioned channel each, and is chosen It has a volume control 
data storage means by which the adjustment data when controlling the volume 
last time are memorized by the above-mentioned storage area, and a 
sound-volume control unit is constituted so that a voice output may be made with 
the sound volume adjusted last time in the channel chosen when channel 
selection was performed. It is also possible to memorize adjustment data with 
which a user is set to a desired loudness level of sound to each channel for the 
above-mentioned volume control data storage means. 
[0008] 

[Function] the time of having accumulated the amount of adjustments by the 
proper volume control performed when a user chose a channel in the past, being 



able to obtain adjustment data and choosing the same channel according to the 
study effectiveness, next time, in order to amend the sound-volume difference 
between the channels (a broadcast channel, external input channel) by the 
difference of whenever [ voice modulation ] etc. - said adjustment data machine 
****** volume control comes to be made automatically. Without considering as 
study data, adjustment data can also be beforehand set up by the user so that it 
may become desired sound volume for every channel. 
[0009] 

[Example] Hereafter, the example which carried out the example of the 
sound-volume adjusting device of this invention in the television receiver 
explains. Drawing 1 is drawing of the television receiver of this example showing 
a circuit block in part. In this drawing, a U/V (CATV) tuner and 2 show a 
broadcasting satellite tuner, 3 shows CS tuner, and 1 chooses each 
broadcasting electric-wave. The output chosen with each of these tuners is a 
switch SW1. It is chosen and is inputted into the intermediate frequency amplifier 
4. 5 shows the external input section which has the external input terminal t1 to 
which external instruments, such as a video tape recorder, a laser disk player, 
and 8mm video tape recorder, are connected, t2, and t3 ... 6 is a switch SW3. 
With the video signal outputted from the selected intermediate frequency 
amplifier 4, or the video signal inputted from the external input section 5, the 



video-signal processing section which performs various signal processing, such 
as separation of a chrominance signal, color-difference-signal formation, and an 
extract of a synchronizing signal, is shown, and an RGB code is supplied to 
CRT7. Moreover, in the video-signal processing section 6, a sound signal is 
detected and the volume control volume 8 is supplied. 

[0010] The volume control volume 8 is controlled to predetermined sound 
volume which consists of electronic volume of an armature-voltage control mold 
etc., and mentions the sound volume of the inputted sound signal later based on 
the sound-volume data of the memory 13 read by the control section 11. 9 is 
master volume which performs volume control according to adjustment actuation 
of sound-volume Beaulieu by the user as opposed to the sound signal which 
was allotted to the latter part of the volume control volume 8, and was outputted 
from the volume control volume 8. Hereafter, regulating automatically and 
volume control according volume control by the sound-volume volume 8 to the 
master volume 9 are suitably called adjustment. 10 shows the playback section 
which consists of amplifier 10a and loudspeaker 10b, is inputted from each tuner 
or the external input section 5, and outputs the voice controlled by the 
sound-volume volume 8 and the master volume 9. 

[0011] 11 shows each above-mentioned functional circuit and the control section 
which controls a switch while performing said regulating automatically and 



control of suitably adjustment. This control section 1 1 performs data processing 
which updates the adjustment data explained later, whenever adjustment is 
made suitably. As for 12, the counter which counts the count to which the master 
volume 9 was adjusted by actuation of a user, time amount after channel 
selection is made until adjustment is made suitably, etc., and 13 show the data 
areas 13a, 13b, and 13c which memorize the adjustment data which perform 
regulating automatically for every every said tuner, external input section 5, 
broadcast channel, and external input channel, and the adjustment data memory 
which has 13d ... for example, 1ch which is the broadcast channel of the U/V 
tuner 1 - data area 13a -- the same - 2ch(es) - data area 13b as - all the 
data areas 13a and 13b ... supports the broadcast channel and the external 
input channel. And the adjustment data memorized by each data area (1 3a, 1 3b, 
13c ...) are read when regulating automatically is made, and whenever 
adjustment is made suitably, they are updated. 

[0012] 14 shows weighting data memory, the data areas 14a, 14b, 14c, and 14d 
corresponding to each broadcast channel and an external input channel like 
[ this weighting data memory 14 ] the adjustment data memory 13 ... having - 
**** -- said 1ch - data area 14a — the same - 2ch(es) — data area 14b — as - all 
the data areas 14a, 14b, and 14c support each broadcast channel and an 
external input channel, and each data areas 14a and 14b ~ the weighting data 



W set up from the count of the proper adjustment performed to ... in the past etc. 
are set up. That is, when adjustment is performed suitably, the weighting data W 
of the data area (14a, 14b, 14c ...) corresponding to the channel to which the 
proper adjustment was performed are updated. 15 shows the light sensing 
portion which receives the control signal outputted from the remote commander 
RC with which the volume control key etc. is prepared, and the received control 
signal is inputted into a control section through the recovery section 16. 17 is a 
control unit in which the volume control key etc. is prepared like the remote 
commander RC. 

[0013] Next, processing actuation of the volume control (it regulates 
automatically, suitably adjustment) made when a broadcast channel or an 
external input channel is chosen with the above-mentioned circuit block and it 
changes according to the flow chart shown in drawing 2 is explained. If 
processing starts first, all the data areas (13a, 13b, 13c ...) in the adjustment 
data memory 13 will be initialized, and the adjustment data delta 0, 0 [ for 
example, ], which are initial value will be set up (S001). this data delta 0 the 
adjustment data of a data area (13a, 13b, 13c ...) which support that broadcast 
channel or an external input channel whenever adjustment is suitably made by 
the volume control key by which the user is prepared in the remote commander 
RC or the control unit 17 so that it may mention later for example, - delta 1 , delta 



2, and delta3 ... deltan as it is updated. In addition, adjustment data deitan For 
example, it is data after the proper adjustment by the user was made n times. 
[0014] After initial setting is made in step S001, when the actuation which 
chooses 1ch which is the broadcast channel of the U/V tuner 1 by the user is 
made (S002), a control section 11 is a switch SW1 and SW3. It changes to the 
input side of the U/V tuner 1 , and control which chooses said 1ch is performed. It 
is adjustment data deltan which is total of the amount of adjustments which 
could come, simultaneously the control section 1 1 was accumulated when the 
adjustment data of data area 13a, i.e., a user, chose said 1ch in the past to the 
adjustment data memory 13, and was computed. It is made to read (S003). and 
this adjustment data deltan the sound volume which follows, controls the 
sound-volume volume 8 and is outputted from the sound-volume volume 8 - 
data deltan only - it performs regulating [ to change ] automatically (S004). 
[0015] Thus, adjustment data deltan read from the adjustment data memory 13 It 
follows and said sound signal of 1ch controlled in the sound-volume volume 8 
comes to be outputted from the playback section 10 through the master volume 
9. Here, when the sound volume of the voice outputted from the playback 
section 10 is the sound volume for which a user asks, it will be viewed and 
listened to said program of 1ch, without performing proper adjustment by (S005) 
and manual actuation of a user. And adjustment data deltan memorized by the 



data area (13a, 13b, 13c ...) corresponding to the channel chosen by repeating 
steps S002-S005 when a broadcast channel or an external input channel was 
chosen and changed again It follows and regulating automatically comes to be 
made. 

[0016] However, adjustment data deltan read from data area 13a of the 
adjustment data memory 13 When not becoming the sound volume of a request 
of a user, a user operates a remote controller RC or the sound-volume key of a 
control unit 17 himself, and the master volume 9 suitably allotted to the latter part 
of the sound-volume volume 8 by adjustment is controlled by regulating [ which 
is made ] automatically so that a voice output is made with desired sound 
volume (S006). That is, the variation delta of the sound volume suitably 
controlled by adjustment will be added to the variation of the sound volume 
controlled by regulating automatically. A control section 11 is adjustment data 
deltan by which computes the amount of adjustments of the sound volume which 
the user performed by superimposing the weighting value W set as the weighting 
data memory 14 later mentioned to the variation delta by the proper adjustment 
made at step S006, and memory is carried out to current data area 13a. By 
adding, it is new adjustment data deltan+1. It computes (S007). 
deltan+1 = delta x W + deltan ... Formula 1 [0017] And adjustment data deltan+1 
computed by the above-mentioned formula 1 Adjustment data deltan It is written 



in area 11a by which memory was carried out, and the data which control the 
volume control volume 8 are updated (S008). It is carried out until it becomes the 
sound volume for which a user asks, when it becomes desired sound volume, 
volume control (S005) is completed, and next channel selection actuation (S002) 
also comes to accomplish the renewal of the variation delta by the proper 
adjustment by the user (S006-S008). It is adjustment data deltan+1 updated by 
the last volume control actuation from data area 13a of the adjustment data 
memory 13 when said 1ch was again chosen by next channel selection 
actuation (S002). It is read (S003) and is adjustment data deltan. Rather than 
the time of being adjusted, regulating automatically comes (S004) to accomplish 
so that it may become .close to the sound volume of a request of a user. In 
addition, also when broadcast channels other than said 1ch and an external 
input channel are chosen, the adjustment data currently similarly recorded on 
the data area (13a, 13b, 13c ...) corresponding to the channel are read, and 
regulating automatically according to the adjustment data is made. 
[0018] Next, the example which sets up the weighting data W on which the 
variation delta by adjustment is overlapped suitably is explained. First, as first 
example of a setting, after starting use of the television receiver of this example, 
the example set up according to the count of the proper adjustment which the 
user performed in the selected channel is explained, the time of starting use of a 



television receiver - the area 14a, 14b, and 14c of memory 14 ... is initialized. 
And after a channel is chosen, the count n of the proper adjustment 
accomplished by the user is counted for every broadcast channel and external 
input channel with a counter 12. For example, when [ of a user ] said 1ch is 
chosen, and adjustment accomplishes suitably, the counted value n is 
memorized by data area 14a. Here, when it is for example, 0 <=n<l, it is 
regarded as what is not fully learning the proper adjustment which the user 
performed when the count of adjustment is a count below the reference value I 
of study suitably, and is weighting data =W0. It carries out. and the case where it 
becomes l<=n<J below the reference value J although the count of adjustment 
increased suitably rather than the case of said 0 <=n<l carried out - weighting 
data =W1 ** it carries out. It is the weighting data W2 noting that the difference 
of whenever [ sound-volume difference / between the sound volume for which a 
user asks, i.e., a broadcast channel, and an input channel /, or voice 
modulation ] is fully amended, when the count of actuation furthermore 
increases and it becomes J<=n. It carries out. 

[0019] The weighting data in this case are WO >W1 >W2. It becomes and it 
becomes possible to learn a three-stage. For example, when referred to as l= 50 
and J= 100, the weighting data W are set up so that it may be set to W0 =0.3 
(n=0-49), W1 =0.1 (n=50-99), and W2 =0.01 (n= 100 or more). That is, since the 



sound volume of a request of a user is approached when the count (counter 
value n) of suitably adjustment at a user increases, weighting data are set up 
small. In addition, although the three-stage explained the study phase, it is still 
better for a detail also as five steps more than a three-stage, and six steps. 
[0020] Next, as second example of the setting approach, after a channel is 
chosen, the example set up according to the count of the proper adjustment 
which the user performed in the channel is explained, the time of a user 
performing channel selection -- the area 14a, 14b, and 14c of memory 14 ... is 
initialized. And when a channel is chosen, the count n of the proper adjustment 
made by the user from from is counted with a counter 12 for every broadcast 
channel and external input channel. Here, it is regarded as what is not fully 
learning the proper adjustment which the user performed when n<=k, i.e., the 
count of suitably adjustment, is a count below a reference value k, and is 
weighting data W=w0. It carries out. and the thing which the count of actuation 
also increases and the study effectiveness, improves rather than the case of said 
n<=k carried out when it is n>k ~ weighting data W=w1 ** - it carries out. The 
weighting data in this case are wO »w1. It becomes. 

[0021] For example, when it is n= 1 and is the weighting data W= 0.3 and n> 1 , it 
considers as the weighting data W= 0. It is for thinking that the proper 
adjustment performed immediately after this chooses a broadcast channel or an 



external input channel has high possibility for corresponding to the contents and 
the environments (the music, the movie, news, etc.) to which it views and listens 
of the software to which is for amending the difference of whenever 
[ sound-volume difference / between each channel /, or voice modulation ], and it 
views and listens after that of being adjustment suitably. That is, it is carried out 
after channel selection, for example, suppose that it does not consider as the 
object of study for adjustment to set up weighting data suitably of 2nd henceforth. 
And when channel selection is made again, counted value n is initialized, and 
when adjustment is made suitably, 1 to a count is started from from. 
[0022] Next, as third example of the setting approach, after a user performs 
channel selection, the example set up according to time amount until adjustment 
is suitably performed in the selected channel is explained. If channel selection is 
made by a user's key stroke, a counter 12 will start count-up. And the weighting 
data W are set up in the selected channel, counting time amount until volume 
control by the user is made, and using as k the value which serves as criteria of 
counted value n and study in the time amount by which volume control was 
made. For example, in n<=k, in weighting data W=w1 and n>k, it is weighting 
data W=w2. It carries out. When for example, the reference value k is 60 here, 
after channel selection is made, the weighting data W are set up bordering on 60 
seconds. 



[0023] Here, when counted value n is less than 60, after channel selection is 
made, it will be said that volume control was made comparatively at an early 
stage. It is supposed that it was actuation in this case for adjustment to amend 
the difference of whenever [ sound-volume difference / between channels / and 
voice modulation ] suitably. Moreover, when adjustment is suitably made after 
[ of an after / channel selection ] more than [ 60 or more ], i.e., 60 seconds, it is 
supposed that it is counted value n proper adjustment for corresponding to the 
contents and the environments (the music, the movie, news, etc.) to which it 
views and listens of the software to which it views and listens. Therefore, the 
weighting value W is w1 >>w2. Weighting comes to be made by setting up only 
to the proper adjustment which amends the difference of whenever 
[ sound-volume difference / between channels / and voice modulation ] like w1 
=0.3 and w2 =0 so that it may become. And if channel selection is made again, a 
counter value will start the count of time amount until it is reset and adjustment is 
suitably performed by the selected channel. 

[0024] thus, the reference value used as the counted value of a counter 12 and 
the criteria of study is compared, and by setting up the weighting data W, it 
comes out to learn the degree of the sound-volume change by adjustment 
suitably, and it comes to come. In addition, the numeric value of the weighting 
data W shown in the example of a setting of the above-mentioned first thru/or 3 



is an example, for example, may set up for a numeric value which serves as a 
still finer phase when making a study phase into a detail, and may perform a 
numerical setup in consideration of a user's user-friendliness. 
[0025] In addition, the sound volume of the voice outputted after channel 
selection Not only in the sound volume based on the adjustment data obtained 
by learning the count of adjustment etc. suitably as described above for example, 
the adjustment data of the proper adjustment made when the channel was 
chosen last time — every channel - as last volume data — the data area (13a --) 
of the adjustment data memory 13 Alike [ it memorizes to and ], when next 
channel selection is made 13b and 13c by regulating automatically Voice may 
be made to be outputted by the adjustment data memorized by the data area 
(13a, 13b, 13c ...) corresponding to the channel, i.e., the sound volume suitably 
adjusted by adjustment last time. 

[0026] Moreover, not only the adjustment data learned with the weighting data W 
described above whenever adjustment was made suitably but the data 
memorized by the adjustment data memory 13 can set up adjustment data with 
which a user becomes desired sound volume to each channel as initial value 
when performing a channel setup. For example, although various kinds of 
special channels, such as music, a movie, and news, have been increasing 
recently, when the broadcast channel of music or a movie is chosen, adjustment 



data can be set up and the news program which needs neither presence nor 
force so that sound volume may become large a little can also set up adjustment 
data which become smaller than a music channel etc. Thus, when channel 
selection is performed by setting up initial value to each channel, it is also 
possible to perform further volume control by adjustment suitably according to 
conditions, such as a time zone to which a predetermined sound-volume output 
comes to be made by regulating automatically, and it views and listens further. 
[0027] 

[Effect of the Invention] As mentioned above, as explained, the sound-volume 
adjusting device of this invention can amend automatically the sound-volume 
difference by the difference at between [ every ] each channel (for example, 
voice modulation) etc. based on the variation data of the sound volume by the 
proper adjustment made in the selected channel in the past, when channel 
selection is made. Furthermore, it comes to be outputted with the sound volume 
of a request of a user, so that the count of adjustment increases suitably, since it 
is possible the count of suitably adjustment at the past made in the channel and 
to compute sound volume with the suitable channel by accumulating and 
learning the time amount to which adjustment is suitably carried out since 
channel selection was made. That is, when a channel is chosen, while being 
able to prevent sound volume becoming remarkably large or becoming small, 



the troublesomeness which controls the volume each time at the time of channel 
selection can be canceled. 

[0028] Moreover, since the adjustment data when choosing the channel last time 
and adjusting suitably, the adjustment data used as the sound volume of a 
request of a user, etc. are also memorizable for every channel since a voice 
output is made with sound volume and the sound volume of a request of a user 
when the channel is chosen again, it has chosen last time automatically and it 
adjusts, it is possible to cancel the troublesomeness anew adjusted to desired 
sound volume by adjustment suitably - it can do. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] some television receivers using the sound-volume adjusting device 

of this invention as an example ~ it is a circuit block diagram. 

[Drawing 2] In the sound-volume adjusting device of an example, it is drawing 



showing regulating automatically and the flow chart of processing actuation of 
suitably adjustment. 
[Description of Notations] 
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3 CS Tuner 
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